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Table 1. Characteristics of each group according to the axial length (AXL)

Group (AXL, mm) AXL I (< 22.5) AXLII (=22.5, < 24.5) AXLIII (24.5 ) Total p-value

Eyes 19 90 28 137

Age (yr, mean + SD) 65.4 +10.8 65.3 +10.8 56.0 + 12.7 63.0 +11.8

AXL (mm, mean + SD) 22.04 £ 0.46 23.42 £ 0.53 27.80 + 2.51 24.22 +2.36

MNE (D, mean + SD)
Haigis +0.01 £+ 0.57 -0.18 + 0.58 -0.61 + 0.59 -0.24 + 0.60 0.001"
SRK/T -0.09 + 0.48 -0.09 + 0.46 -0.61 £ 0.56 -0.18 + 0.54 0.001
Hoffer Q -0.09 + 0.50 -0.20 £+ 0.50 -0.97 £ 0.76 -0.32 £ 0.65 0.000
Holladay 1 -0.04 £ 0.46 -0.15 £ 0.47 -0.87 £ 0.73 -0.27 £ 0.61 0.000
p-value’ 0.460 0.364 0.075 0.312

MAE (D, mean + SD)
Haigis 0.44 + 0.36 0.45 + 0.39 0.66 + 0.54 0.49 + 0.42 0.037*
SRK/T 0.41 +0.28 0.38 +0.27 0.63 +£0.53 0.44 + 0.36 0.005
Hoffer Q 0.39 + 0.31 0.41 £0.35 0.99 + 0.74 0.52 £+ 0.50 0.000
Holladay 1 0.36 + 0.28 0.38 +0.30 0.90 + 0.67 0.48 +0.45 0.000
p-value’ 0.474 0.386 0.073 0.463

MNE = mean numeric error = the predicted postoperative diopter - actual postoperative diopter.

MAE = mean absolute error = the mean absolute value of the numeric error.
*1-Way ANOVA test; Group AXL I vs Group AXL II: p = 0.170; Group AXL I vs Group AXL III: p = 0.001; Group AXL II vs Group AXL
III: p = 0.001; TKruskal-Wallis test; i1—Way ANOVA test; Group AXL I vs Group AXL II: p = 0.680; Group AXL I vs Group AXL III: p =
0.042; Group AXL II vs Group AXL III: p = 0.028.
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o Wit okt Zo 1_ 22.04 £0.46 mm@ e, AXL IS +0.60D, SRK/T= +0.05 + 0.49D, Hoffer Q= —0.09 +

[}
% 90919l o ot bt Lol 23.42 £ 0.53 mmY L
Qto

0.61D, Holladay 12 —0.02 £ 0.52D¥ 11, Zr F4]5 Alo]

AXL II#+& 282to|lar H4t ¢t Zoj= 27.80 +2.51 9] zpo|= EAIF o7 82519 1 (p=0.030), Haigis 34
mmgicH(Table 1). HF AL 2 BF Ao 33 o] o2 FA R 2 U] WS Bk WY Zolrt 2
Lo A ZF FA1E Alolo] EAIACRE {3t Zpol= ¢l < ACD Mo = B+t A eaf= ZF 3415 Aol &
Table 2. Characteristics of each group according to anterior chamber depth (ACD)
Group (ACD, mm) ACDI(<25) ACDII(=2.5, <3.5) ACDIII (3.5%) Total p—valueI
Eyes 12 99 26 137
Age (yr, mean + SD) 60.3 + 10.2 654 + 114 552 £ 11.1 63.0 +11.8
ACD (mm, mean + SD) 2.25 +£0.27 3.18 +0.28 3.82 +0.46 3.14 + 0.46
MNE (D, mean + SD)
Haigis -0.41 £+ 0.60 -0.19 + 0.58 -0.35 + 0.67 -0.24 4+ 0.60 0.279
SRK/T +0.05 + 0.49 -0.14 + 0.53 -0.44 4+ 0.53 -0.18 £ 0.54 0.010
Hoffer Q -0.09 £ 0.61 -0.24 £ 0.61 -0.69 + 0.68 -0.32 £ 0.65 0.003
Holladay 1 -0.02 + 0.52 -0.21 £ 0.58 -0.60 + 0.64 -0.27 £ 0.61 0.005
p-value’ 0.030 0.446 0.144% 0.312
MAE (D, mean + SD)
Haigis 0.60 + 0.36 0.46 + 0.42 0.57 + 0.45 0.49 + 0.42 0.318
SRK/T 0.37 £ 0.27 0.43 +0.34 0.49 + 0.44 0.44 + 0.36 0.652
Hoffer Q 0.49 + 0.32 0.47 + 0.47 0.73 + 0.64 0.52 £+ 0.50 0.061
Holladay 1 0.39 + 0.29 0.45 +0.43 0.65 + 0.56 0.48 +0.45 0.096
p-value’ 0.021 0.493 0.196 0.463
MNE = mean numeric error = the predicted postoperative diopter - actual postoperative diopter.
MAE = mean absolute error = the mean absolute value of the numeric error.
"Kruskal-Wallis test; *1-Way ANOVA test.
Table 3. Comparison of anterior chamber depth (ACD) measurement obtained with IOL Master® and Pentacam
o IOL Master® Pentacam ACD difference’ 95% LoA* 5
Group P-value’
(mm, mean £ SD) (mm, mean = SD) (mm, mean £ SD) (mm, mean £ SD)
AXL1 2.92 +0.30 2.84 + 0.37 0.07 £ 0.15 0.01t00.14 0.138
AXL 1T 3.10 £ 0.48 312+ 0.42 -0.02 £+ 0.55 -0.14 t0 0.08 0.641
AXL 1T 3.44 +£0.28 3.38 +£0.25 0.06 + 0.11 0.01t00.11 0.108
ACD1 2.26 +0.19 2.93 £+ 0.60 -0.67 £ 0.69 -1.11t0 -0.23 0.006
ACDII 3.10 £ 0.26 3.06 +0.32 0.03 + 0.23 -0.01 to 0.08 0.121
ACD III 3.73 £0.35 3.52+0.43 0.21 + 0.68 -0.06 to 0.49 0.134
Total 3.14 £ 0.46 3.13 + 0.41 0.01 +0.45 -0.07 to 0.08 0.874

*Group AXLTI: axial length < 22.5 mm, Group AXL II: 22.5 < axial length < 24.5 mm, Group AXL III: 24.5 mm < axial length, Group ACD
I: anterior chamber depth < 2.5 mm, Group ACD II: 2.5 < anterior chamber depth < 3.5 mm, Group ACD III: 3.5 mm < anterior chamber
depth; TACD difference = anterior chamber depth measured by IOL Master® - anterior chamber depth measured by Pentacam; *LoA = limit

of agreement; §paired t-test.
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=ABSTRACT=

Accuracy of the Haigis Formula Based on Axial Length
and Anterior Chamber Depth

Chan-Hui Yi, MD, Sung-Ho Choi, MD, Eui-Sang Chung, MD, PhD, Tae-Young Chung, MD, PhD

Department of Ophthalmology, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose: To evaluate the effect of axial length (AXL) and anterior chamber depth (ACD) on the accuracy of the Haigis for-
mula in comparison to its effect on other 3rd generation IOL power calculations. The possibility of measurement error in
ACD using either method was also investigated.

Methods: A study was performed on 137 eyes of 98 patients who underwent cataract surgery in our hospital. AXL and
ACD were measured using IOL Master, and IOL power was calculated using the Haigis, SRK/T, Hoffer Q, and Holladay 1
formulas. ACD was also measured using Pentacam. Patients were divided into 3 groups based on ACD and AXL. Mean
numeric error and mean absolute error were analyzed 1 month after surgery.

Results: Five formulae showed no significant difference in refractive error in the 3 groups based on AXL. In contrast, the
Haigis formula showed statistically significant differences in the group with shallow ACD, in which hyperopic shift was also
demonstrated. The difference in ACD between using IOL Master and using Pentacam was significant in the shallow ACD
group, with IOL Master showing more shallow measurement. However, the other groups based on ACD showed no sig-
nificant difference in the refractive error from the Haigis formula, and in the difference in ACD between measurements.
Conclusions: Errors in ACD measurement should be taken into consideration for discrepancy between the Haigis formula
measurement and other formula measurements. The authors of the present study suggest that ACD-driven refractive error
should be considered in determination of IOL.

J Korean Ophthalmol Soc 2011;52(2):175-181
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